A structured search of Medline (July 2004) revealed that there have been relatively few large epidemiological studies conducted investigating the occurrence and aetiology of low back pain (LBP) in children. This article reviews evidence from the initial studies in this area, summarises the emerging evidence, and identifies areas for future study.
OCCURRENCE
Estimates of LBP prevalence in children and adolescents vary widely between studies depending on the age of study participants, and on methodological differences-particularly in terms of LBP definition. Watson et al report a one month period prevalence of 24% in schoolchildren aged 11-14 years in northwest England, 5 whereas Balagué et al show the one year prevalence to be 26% in schoolchildren aged 12-17 years in Switzerland. 6 Salminen et al show the one year prevalence of LBP ''with limitation to activity'' to be 17.6% in 14 year old Finnish children;
7 also in Finland, Taimela et al report a prevalence of 18%, using the same definition. 8 Even studies that record pain over a very short time interval (for example, point prevalence) reveal that as many as 1 child in 20 may be suffering from LBP at any one time. [9] [10] [11] As in adults, prevalence of LBP in childhood increases with age and has been shown repeatedly to be higher in girls than in boys. 5 9 12-14 Although it is difficult to measure LBP incidence, studies have shown that ''new onset'' LBP is also common. A recent study revealed that 19% of children aged 11-14 years, and known to be free of symptoms at baseline, reported LBP 12 months subsequently. 15 Other authors have presented similar results with 16%, 22%, and 22% of 8, 11, and 13 year olds, respectively, reporting new onset LBP two years after initial assessment. 16 Some authors have reported that self-reported LBP related disability in childhood is also common. Watson et al reported that, in a large community study, 94% of symptomatic children aged 11-14 years reported difficulty with one or more of the activities listed in a modified version of the Hannover Functional Ability Questionnaire; 5 these activities included reaching up to a high shelf; sitting up in bed from a lying position; and bending down to put on socks. However, using a similar disability instrument, Salminen et al reported limitations in only 18% of individuals. 7 Despite being reported as a common and often limiting experience, few children report LBP sufficient enough to prevent them from attending school or playing sports. 8 10 17 Consultations for LBP are also uncommon. 5 9 17 Turner et al reported that of children referred with back pain to the department of orthopaedic surgery at a large children's hospital in the UK, spondylolysis was diagnosed in 13% of the individuals. Infection, tumour, and disc prolapse was reported in 8%, 6%, and 6% of cases, respectively, and no specific cause was found in approximately half of cases. 18 Common imaging techniques have proved to be poor at distinguishing between adolescents with and without LBP. Harreby et al showed in the community that 13% of 14 year old schoolchildren had radiological abnormalities of the spine-the majority being Scheuermann's changes-but was unable to discriminate between LBP and non-LBP subjects in this way. 19 Similarly, using magnetic resonance imaging, other authors have shown that while disc protrusion is more common in cases (children with LBP) than in controls, there are no significant differences between groups in terms of Scheuermann-type changes, transitional vertebra, and disc space narrowing. 20 In summary, LBP is a common condition in childhood and, while it can be associated with serious pathology, this is rare and, for the majority, symptoms are mild, non-specific, and self-limiting. Although self-reported limitation is common, symptoms rarely result in consultation. Even among those consulting to family physicians, most will not have an organic cause identified.
AETIOLOGY
Most of the work on the aetiology of LBP in childhood and adolescence has been undertaken during the past decade. Although many studies purport to determine risk factors, the majority of previous work has been cross sectional in nature and has been unable, therefore, to address the temporal nature of any relation between exposure and outcome. As such, these studies can only truly identify features associated with LBP, rather than risk factors (or markers) for its development.
Studies of factors associated with the occurrence of LBP in youth fall into four main categories: anthropometry, lifestyle factors, mechanical load (principally schoolbag carriage), and the role of psychological, social, and behavioural factors.
Anthropometry

Height
A number of authors have examined the association between LBP and child height. Fairbank et al showed a significantly increased sitting height (height minus leg length) in school pupils aged 13-17 years with a history of LBP, compared with those free of pain, although the relation with standing height proved inconclusive. 21 Others have noted an association in boys but not in girls. [22] [23] [24] Prospectively, however, a number of studies have shown that child height at baseline does not predict the future occurrence of LBP. 25 Rather than height per se, it has been postulated that LBP may result from differential growth rates between the vertebrae and the surrounding muscle and ligamentous tissue, 26 and this muscle imbalance may increase the likelihood of pain in this area. In support of this, some authors have pointed out that the onset of LBP roughly corresponds with the adolescent growth spurt, and that those with a high growth spurt (.5 cm in six months) are three times more likely to report LBP than their peers. 27 Balagué et al, however, showed no association between LBP and trunk muscle weakness, 27a and others have shown no difference in growth between those reporting and those not reporting LBP. 25 Spinal mobility is often thought to be associated with LBP, but overall there is relatively little evidence to support this. Harreby et al report that hyper-mobility is associated cross sectionally with severe LBP, but they report no association with non-severe LBP. 28 Prospectively, little work has been conducted. In a longitudinal study of 98 children in Finland, Kujala et al state that low maximal lumbar flexion in boys, and extension in girls, is associated with the onset of LBP, 25 but the evidence is weak.
Weight/body mass index
A number of authors have examined the association between LBP and child weight and/or body mass index (BMI). Some commentators have pointed out, however, that BMI is age related and should be interpreted with care in children-if it ought to be used at all. Nonetheless, providing caution is observed, BMI is probably the quickest and easiest measure of obesity and, for these reasons, is very convenient in large scale epidemiological studies. Cross sectionally, several authors have reported no significant differences in weight and/or BMI between children with and without LBP, 13 24 29 whereas others have found that those reporting LBP are heavier. 21 Little work has been done of a prospective nature. Salminen et al found that while weight at follow up was greater in those with recurrent or continuous LBP, baseline weight was not predictive of future pain. 23 Similarly, Nissinen et al showed that baseline weight was not significantly associated with an incident episode of LBP over the subsequent 12 months. 22 Overall therefore, while there is some evidence that children with LBP may be heavier, there is little evidence to suggest that height, growth, weight, or BMI are associated with the onset of LBP symptoms.
Lifestyle factors
Physical activity
An increased frequency of radiological abnormalities has been observed in the spine of young athletes, with a greater frequency associated with particular sports: weightlifting and body building; 30 gymnastics; 31 rowing; 26 30 and golf and racket sports. 30 32 Poor trunk muscle strength and decreased trunk muscle endurance have been reported to be associated with LBP by some, but not all, authors, 24 26 33 although whether or not this is related to physical activity is unclear: Sjolie showed no correlation between regular physical activity and low back strength. 34 A number of other authors have referred to the J-shaped curve relation of physical activity and LBP-where moderate levels of activity are associated with a general conditioning effect, increased trunk muscle tone, the prevention of hyperflexion/extension and associated trauma, and a concomitant decrease in the risk of LBP. In contrast, higher levels of activity may be associated with over-training, insufficient recovery between activities, greater exposure to injury, and thus an increased occurrence of LBP. 8 12 29 In addition, several studies have shown an increase in the occurrence of LBP associated with sporting activities at a competitive level. 35 36 Much of the epidemiological evidence in this field is cross sectional and cannot adequately address the issue of cause and effect. Prospectively, however, Salminen et al reported that physical activity at baseline ''was not predictive'' of back pain at follow up, 23 and others have also been unable to show consistent increases in the risk of new onset LBP associated with prior levels of physical activity. 15 
Sedentary activity
Few authors have studied the effects of regular or prolonged sedentary activity on the occurrence of LBP. Some have found that children who play video games for more than two hours per day report more LBP than other children, 37 but show inconsistencies, in that the same is not true for watching television for the same period of time. Balagué et al showed that children who watch a small amount of television per day (,1 hour) were at no greater or lesser risk of back pain than those who watched none, 36 whereas watching 1-2 hours, and watching .2 hours were associated with a 70% and a 210% increase in the odds of LBP, respectively. Other studies have shown similar results.
14 However, all of the above papers report cross sectional results and it is impossible, therefore, to examine whether the sedentary activities are precursors, or consequences, of back pain. Jones et al examined the relation between sedentary activity and LBP prospectively, and showed no association between sedentary activity at baseline and the risk of new onset LBP 12 months subsequently. 15 In summary, the evidence relating to lifestyle factors is unclear. Although a number of authors have shown consistent cross sectional associations between LBP and physical activity, there is little consistent evidence from prospective studies to suggest that physical activity is a risk factor for future LBP. Similarly, although the cross sectional associations between sedentary activity and LBP may appear strong-with a convincing dose-risk relation-more recent longitudinal results would suggest that the high levels of sedentary activity in previous studies might have been consequences of LBP, rather than risk factors for it, and there is little evidence that prior sedentary activity is a risk factor for future LBP onset.
Mechanical load
Despite much subjective and anecdotal evidence that carrying heavy schoolbags ''causes'' LBP, there is actually very little epidemiological evidence examining the relation. Gunzburg et al showed that children who found their schoolbags to be heavy experienced a 60% increase in the odds of LBP. 37 Similarly, other authors have shown an increase in the occurrence of LBP associated with the perception of schoolbag heaviness. 35 38 Using a more objective assessment, Low back pain in children 313
www.archdischild.com group.bmj.com on July 6, 2017 -Published by http://adc.bmj.com/ Downloaded from Watson et al collected data on actual schoolbag weight over a five day period and computed an average daily mechanical load. These authors found that children with the heaviest loads (6.4-18 kg per day) were no more likely to report LBP than children with the lightest loads (,3.4 kg). 29 Viry et al show a doubling in the odds of LBP associated with a relative schoolbag weight (bag weight divided by body weight) of .20%. 10 In contrast, however, some have shown no such relation, 13 and others have shown a significant trend, suggesting that the higher the relative bag weight, the lesser the odds of LBP: Watson et al reported a 40% decrease in the odds of LBP in children carrying .14% of their body weight, compared to those carrying ,7%.
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The majority of studies published to date have been cross sectional in design. However, Jones et al followed up 933 children who were known to have been free of LBP at baseline. These authors showed that schoolbag weight at baseline was not associated with the risk of LBP at follow up: children carrying loads of 6.4-18 kg experienced no significant increase in risk compared to those carrying ,3.4 kg (relative risk 1.2; 95% confidence interval 0.7 to 2.1). 15 Similarly, no association was found for relative schoolbag weight, although a small proportion of children with the heaviest mechanical exposures (in terms of load and duration carried) did show a small increase in risk.
In summary, the evidence to date does not suggest that mechanical load is an important cause of back pain in children across the range of schoolbag weights commonly carried to school. Future prospective studies, however, can usefully determine the risk associated with specific weights, and duration and method of carriage.
Psychological factors and the social environment
In children, the majority of aetiological studies on LBP have focused on mechanical and/or lifestyle factors. In the last decade, however, following a similar shift in studies of LBP in adults, 39 40 a number of authors have examined the role of psychological and psychosocial factors in the epidemiology of LBP in childhood.
Balagué et al show, cross sectionally, that children with a high negative affect score were more likely to report a history of LBP than other children; whereas, a low positive affect score was associated with a decreased reporting of symptoms. 6 Brattberg also reports an association between LBP and a number of psychosocial factors. 16 The author reports that the odds of reporting LBP are two or three times greater in those with several negative psychosocial experiences. In addition, others have shown that children reporting conduct and emotional problems were twice as likely to report LBP than other children. 29 Vikat et al showed a doubling in the odds of LBP in children who reported that they suffered from one psychosomatic symptom per week, compared to children who reported none, 41 and this relation increased with increasing number of symptoms. Further, others have reported that children with other musculoskeletal pain symptoms not only had more emotional and behavioural problems than other children, but also reported an increased occurrence of depressive symptoms and sleep problems. 42 Croft et al showed that in adults free of LBP at baseline, individuals with higher levels of anxiety and depression were more likely to report an episode of LBP in the subsequent 12 months than other individuals, 40 and Papageorgiou et al showed that workplace dissatisfaction was also associated with an increase in new episodes of LBP. 39 In children, however, little prospective work has been carried out. Jones et al followed up the cohort of Watson et al, 29 and reported that conduct and emotional problems, in addition to the occurrence of other somatic symptoms (headache, abdominal pain), were significantly predictive of new onset LBP 12 months subsequently. 15 Further, on multivariable analysis, these authors showed that behavioural characteristics and prior somatic symptoms were independently predictive of LBP at follow up (see table 1 ). In addition, these authors have subsequently shown that these factors are not only associated with an increased risk of LBP, but are also predictive of the onset of other musculoskeletal pain symptoms. 43 In summary, there is good evidence that children with LBP are more likely to report negative psychosocial experiences, and there is some evidence to support the hypothesis that such negative experiences predict those at high risk of future onset.
DOES LBP IN CHILDHOOD PREDISPOSE TO LBP IN ADULTHOOD?
Adolescent LBP is not restricted to single and rare episodes. Several authors have shown that at least one third of children with LBP have recurrent episodes. 7 8 10 Further, although very few longitudinal studies exist, Harreby et al showed that schoolchildren reporting LBP had an increased risk of having back pain 25 years subsequently. 19 In contrast, in a 13 year follow up study of 335 children aged 8-17 years, reporting of back pain at recruitment did not predict back pain at follow up, but did predict the reporting of pain (generally) in adulthood. 44 Studies of other pain syndromes in childhood, such as abdominal pain or headache, on which there is more data, show consistently that there is a future risk of either the specific pain syndrome, medically unexplained syndromes, or adverse psychological outcomes. [45] [46] [47] 
CONCLUSIONS
In summary, LBP in children and adolescents, as in adults, is a common condition: some have shown a lifetime prevalence as high as 70-80% by 20 years of age. In addition, several studies have calculated new onset rates of around 20% over a 1-2 year period. Pain prevalence increases with age and is higher in girls than boys. Although many children report certain limitations to daily activities as a result of their pain, health service consultation is low, and serious disability and hospitalisation is rare. For the majority of children, LBP is non-specific and self-limiting, and studies have shown that common imaging techniques are poorly able to discriminate between children with, and those without, LBP. Thus, in the minority of cases that do present to primary care, an organic cause is seldom found.
A number of studies have shown an association between physical lifestyle and LBP, although most studies have been cross sectional in design and are, therefore, unable to examine the temporal nature of any such relations. Prospective studies, however, have been unable to show any consistent evidence suggesting an increase in the risk of LBP associated with prior levels of physical or sedentary activity. 15 23 Similarly, although several studies, but not all, have shown a cross sectional association between high mechanical load and LBP, more recent longitudinal studies have shown that heavy schoolbag weight is not associated with an increase in the risk of future LBP. In contrast, there is strong evidence highlighting the role of psychosocial and behavioural factors. A number of authors have shown strong cross sectional associations between adverse psychological or psychosocial factors and the occurrence of LBP, and others have shown that these factors, in the absence of LBP, significantly predict the future onset of symptoms.
In summary, there are currently few large scale prospective studies of the epidemiology of LBP in childhood. However, those that exist are providing increasing evidence that psychological and psychosocial factors play an important role in the aetiology of LBP, at least in the short term. Juvenile LBP appears to be, on the whole, mild and nonspecific, and there is a paucity of research focusing on the persistence of symptoms. Further studies are needed to examine the role of potential risk factors in the longer termparticularly psychological and social factors. Acute haemorrhagic oedema of infancy A previously healthy 12 month old girl presented with a one week history of coryzal symptoms and a 24 hour history of an unusual rash. Initially, her right ear had appeared bruised, but over 12 hours both ears became progressively more swollen, protruding, and discoloured (figs 1 and 2). The rash on her limbs and face was initially papular, then the lesions increased in number and size, becoming annular and purpuric (fig 3) . There was some swelling of her top lip and a right subconjunctival haemorrhage. There was no respiratory difficulty, abdominal discomfort, or joint pain. She was normotensive and urinalysis was negative. Full blood count and clotting screen were normal. There was no further progression of the rash, but 72 hours later she developed tense oedema of both hands and feet. The rash and oedema resolved completely within two weeks.
This presentation is typical of acute haemorrhagic oedema of infancy, which was first described in 1913, 1 but has been rarely reported in the English language literature. 2 It is characterised by the sudden appearance of sharply demarcated, annular, purpuric lesions, limited almost entirely to the face and limbs and often accompanied by oedema and low grade fever. It is frequently preceded by respiratory tract infection, drug intake, or vaccination, and typically affects children between 4 and 24 months of age.
3 Systemic symptoms such as abdominal pain, gastrointestinal bleeding, arthritis, and nephritis are rarely reported. Spontaneous and complete resolution occurs within one to three weeks although recurrences are not uncommon. There is no specific therapy. Systemic corticosteroids do not alter the disease course. The histological findings in skin biopsy specimens are those of a leucocytoclastic vasculitis. IgA deposition is observed in about one third of specimens.
Acute haemorrhagic oedema of infancy may be considered a mild variant of Henoch-Schönlein purpura, but recognising it as a distinct clinical entity allows an appropriate prognosis to be made for this generally benign disease of infants. 
